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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
laser which has superior oscillation characteristic by 
turning a part which is turned into N-type with Si which 
is deposited on a regrowth interface, captured in crystal 
and activated, turned into a P-type with Zn of high 
concentration, and eliminating a high resistance layer II 
which is formed by N-type turning, and has an optical 
module and an optical communication system. 
SOLUTION: A mask pattern, formed of an oxide film for 
selective MOVPE growth, is formed on InP. Selective 
MOVPE growth is conducted, by using a patterning 
substrate, and an active layer and an optical waveguide 
layer are formed directly. An oxide film is formed only on 
a mesa top which is selectively grown by a self 
alignment process, and a current block layer is grown. 
After the oxide film is eliminated, a P-clad layer is 
grown. However, in this case, Si of high concentration is 
deposited on the P-clad layer and a P-clad layer 
interface directly below the oxide film, these layers are 

turned into N-type, positive holes which flowed into a P-block layer are injected effectively into 
the active layer, and a semiconductor laser having superior oscillation characteristic can be 
realized. 
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P@±>C?gE£;*nfe:jji2cOP- 1 n P^5-v Fjjtb, rol 
55%2C9P- I nP^7y PB±tC»^anfc»3<OP 
- 1 n Pi/5-y Hlt^tL, 
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A1IE8 2 co P - I n P 9 v y HUB. iifllBfSS lOP-I 



nP?7yFll:gU0. 2 Atm^Tcog^T-^^^ 
n> iKlfggj 2 to P - I nP^77 KJjfttOZ ncp 

F-fcf>^igg#iHJf5j%3cpp- InP»7y KJjco 
1. 5«£U:5«&TT**£i44*«£T«¥**l' 
-Ifo 

^¥^#£9t>X*;i,*-*^ycD,]N$&¥i§#:Jf £ 
1B£A±#U MIBx^JU^-^A-yyco/h 
£ &#ig#JIte^& <<»:*> gill?* jfl#. 

A^fT^ CiTWIBx^;P^-^w^co/jN^^^^ 
jfc^ 1COP — I nP^7f KSJblC. Zn£^fr#X£ 



(2) 

3 

ffl^TZ n&F-K>yiftfltS. S2(QP-InP^ 
77 F/j. %3<£>P- I nP^77 Ffi^li&ffi-ifiEU 
mUBIfj 2CP-lnP»7yl { lB. iKlIBfil lOP-I 
nP^7yFH:8lT0. 2 nmHT«g^T-Z n# 
K-tf>^^n, fl^. tffgBSii 2 <Z) P - 1 nP^7yH 
BrtOZn^H-tf^yaig^. iKlfa jg 3 K> P - I n P 

T u— tf w§SiS?m 

[W#JB3] SMBx^^-^rv^O/hSfc^MM* 
«r>* d £ £#m<t-T «M#q| 1 fBtt«¥»{* U— If. 

s# din &§kmT'&2>z.tz®m}i?z>m&mi 
mm<D¥m#u— tf. 

[W**6] »fp»[fi**0. 3~1. 7wmT**-5C ^ 
££4#l*£-f Sat** l B«©ip»#l/— tf. 
[11**7] 3t»&IS*«HltSn, d 

U-if. 

[1***8] f}fB#«ftU-if*^^5SSl!¥*{*U 
— «fXtt»*S»S!¥»#W— tfr»0. t 1 — 

b. fe^pgs. 7fc&m§§. #*«»©3' 
at-rsis** i famo#w«:u— tf. 

[§11**9] nt3g>aa:ailKa¥ytflHltclW88^K Jtf 
aHMUflCfcOfcx*;!^— yT'O/hS 

'M<tfci@K±lrL. MEx*^-^* y^<p» 

fc^lg)P-1 nP^77h'§j:. mtsBm 1 OP- I n 
PJj±lcJgfi£;*nfcji§2©P- InP^77 Fmii. wi 40 
IBIB 2QP - 1 n P^7y K<j±K:^fiE;*n*:jfj 3 © P 
- I nP^7y Klih^WL. jjilfafij 2 © P - I n P ? 

HWtt. b^IB^IOP- lnP»7y KJUcglT 
0. 2tfmaTaggTMgn. E.O- jjijfBjil 2 <Q P 

3»P-InP»7? HIW 1 . 5 ®U± 5 SKTTS 

[IS** 10] --^«s^s«m^^#ftF B itcHnffi^ 
ISf i» J; 0 fex^ j^-^ t 7 S &f 50 



#fF£5 3 3 3 9 4 8 6^ 
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#|Ol»»fiCT U— tf *It5¥*# U— tr'£fflt> 
B^Bx*;P*-*v>;/:/«/h£&#«ftJI±tc^i&£n 





mi (OP- I nP^77 FJIt, mJgSfg 1 OP- I n 


pj 


■ ±l:M$nfci2 0P- I n Pi?7y Hit, itu 


13! 






InP^77FitHl, ittfffilS 2 <DP — I nP^7 


^ FJf te> ffilBffi l©P-InP^7 FJBKlftLT 


0 


. 2/imKT^S$tMSn, lo, mifB^2^P 







3«P-lnP^77 KiO 1 . 5 {gJ£A± 5 fgJ^T"e* 

<t r z> feaft t- a . 



[0 0 0 1 ] 

3. 
[0 0 0 2] 

^tt^LT^S^td^, iSfi 1 . 3~ 1 . 5 5 AtmCD 

gsi&f£©^*te3£^. 

[0 0 0 3] #*ftU— tftJs^TSSXD-y^fdf^ 
mr^lcHLTtt. pnpnt-f UX^^»««Si** 
pnpn^'JX^l:J;l.ii»$ 

/A<ffl^e»tlT^-5. —77, ^#ICHLT«. 
#F8ti£ ©a$ A lei 3 fift&tt«tttgftt£% $ tit v> 

[0004] ciia^^^ftu— tf^fPSJ-r^.^, cti© 
1%ghfc&\Ztt.mm&mi3.ftffc&ii; (MOVPE: Metal Organ 
ic Vapor Phase Epitaxy) 

<h. MtflCitSp^Kft^SaT^F (MQW) Jf A^ftpJ 
[0 0 0 5] cne.OiSSfi£SS^, SttS^OS^ 
^H^^itlCtt), #^ftW— tfO^tg^ttttAti 
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to 0 0 6] L^bfti^e. ipWffU— tfwresaisMcfc 
^T«, 1tic(HlWMOVPEfi£ft^MT'*0. CCDil 
#©»S**!W::tfrtlJSft-5ifi5»flE©S itfSBfiflrttK 

Sn5i#xen5. p?^g^B(Ci^jgS»S i#K- 
-5. 

[0 0 0 7] ffi#©S«&j£*S!#«#:l<'-+fte, 3@ffl 
CO»»OSiIlE««±St«. H2tO 

BjfcftWHi*tf»-Bj«s»ffi 2 fc 

fc*U n-InPifi^D7?I^n-InPMtffi 
*H3MlTSl/fcB*fiffiBlT. $#tC?§14JliS±g|$# 

»EE£<6T3-ti\ 7tffi77©<gT£fi< . — #. SfiSgf^ 
ffi2»»»Ttt. n- I nP3S«i«bT^a«»ttlH 

«&&>*>©©, gttsfflija, afe^fcp-i nPiisi 

□ - ^HfffftTT * It ©T' * -5 . 
[0 0 0 8] CCD J: 51::, Bs£fi#S©S i 2SSt#« 

[0 0 0 9] 

Lfta*fifis«)^taAi, fi^s^ffiws i 

A -f J 1/ 7 5/ 7 \Z «fc 0 n G L SB # * n Zf P R <E £ it -5 d 
<h-e, afi4*tt*fa±3i***rS&¥*#i'-if£-*© 

[0 0 10] MtCtt. HlfSffl^taWt'/a- 
[0 0 1 1 ] 

[0 0 12] #58911:: ifcfc>S¥«frU—*f ©Mil 
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X*;^-** y :/©/h3ft¥glttg ±tCffi?<£Snfc!iS 
1 © P — I n P ^ 7 7 K H <h » migg^ 1 © P — I nP§ 





»2©P-InPj7yHSt, fllJfSm 


2 0P-I nP^777 FJi±£«/&Snfcm3CDP- I 


n p /7 ^ ,y ^Jf 


<h£WU SfflSm2C0P- I n P^7^^ 


FJItt, jttTSBS 


1 co P — I nP^77HIl:SlT0. 


2 Mmi^TOJf 


STJBj^^n, fufBffl 2 <£> p - I 


nP?7yHI 


1*1 CD Z n <B K- tf >^«K*«Httffim 3 <D 



P-InP777 Kg© 1 . 5{g£Lh5{g£TFT&-2>;i 

jRWfclWHBx*j^-4 £ *y5 r ©/hSa:¥«#»K:*i1' 
£i±sc<h£1#ii<!:-r-5t>©T&9, i3liii, 
mmx.*.)l*-rt> K*r 7 7 , ©'hS&¥ifl:i)!iiif 

f<? #pf b < te&mmTXFmm t & o t ^ * c t 

hTZhOT'&K). 5^ 14MH a*?j«ftfc:J:D» 
«Sn*3tt»«iS©«a*» (111) feMTSS^i 

0. 3~1. 7 (imt*5; <h£1#m<h-r-5t)©T& 
[0 0 13] *5!BJ(C«^S^^l'— *©»« 

a * ff 5 c t t- x * ^ ^ - df x v >h $ is. ¥ « w 
me>m&$i&\zTu— vftm-? z>*mwv— wmmjj 

^tf ±t:Mgnfc^H?)P-InPj'77H§±i:, Zn 

P - I nPi?77 KJ§, 13COP-1 nP?77H§^ 
>B^^fi£b, ilfrfflfg 2 © P - I n P777 H^ta, mllB 
ll(DP-InPj'77h , §t:ltT0. 2 m m£AT© 
j¥3tz n^H-e>^^n, fl^, Hdfem2©P-I 
nP^7 7K§l*ltOZng)K-tf> ^ISffl, 8(115^3 
(OP-InP^77 Kg© 1 ■ 5<g£*±5{gtrFT;fc-5 
C <k f$ IS <t -T -5 © T* * S . 
[0 0 14] ^^^iC^^-SJt^Ev'i— JKOfiei 

5tf te, XO(OS^^^«^*^F B 1lCBill3^«^¥^*J; 
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aiCTU-U-'%|g-r^)^#ft:U— tf ^-^tf^^^a-^ 

(OP - I n PB±(C^fig^nfc^2g)P- I nP^77 

fc%3(OP - I n P^7-y F)i.j:£jrU ijijfBfjj2CDP 
-InP»7yHi(t ga§5m !OP-InP^77F 
ICilTO. 2 mnJ^TcOJggT^fifcSn, 1^, ml 
fSgS2g>P- I nP^77 FHftCQZ nO H-tf>^?S 
ga*jjijfB%3CDP- I nP^77 FJjco 1 . 5 \££k± 5 
fg«TT**-5¥^ tf£'>& < <fc fc—Bffl ^T^BK 

[0015] *5£mz&:t>z>ytmm~>7- ; r&<Dm 

J:0 fcx*;!/^-^ y:/C0/h;*&#a|#JI£4>&< i: 
ijijsBx^Jl^-^y:/co/hg&¥ijS 

^<h-CttIIBX^;i,^-^^-yycD/Jx2^#^S»M^ 

fr)e±tc^fi£3nfcgg i cdp- i n p^7y vmt. m 

mmiOP- I n Pm±iZMf$.tStirz&2<DP- I n P 
g?yFH&, itteaiB2<OP- I nP»9y PW±tc« 
fifc£frlfc% 3 CO P — I nP^77 h'jj: L, MESS 
2 cp P — I nP^7y F 6 te, hSIB^ lOP-lnP^ 

2j fflffi%2cpp- I nPg^y FJjflcQZ n<PK— fcf 
>^j§a^mIsB% 3CP-InP^77H§g l. 5f& 

[0 0 16] 

~^<DmKzmmM¥mm*vzmmw.M*mte£ <o *>x 

±tL, feX*Jl^-*^:7^/h£&*^#JIte'>& 

z.*)v*-*\v7e>^zt£.¥m&<»'m&WL&\zTi>- 

JMM*+©F-K>fa«a*. JP£ 0. 2 Mm£*TW«g 
it. ^®mS^^ft:Ofl!lWgC7j-J:0fc 1. 5{g«±5 

is u t t h s c <t * & at £ -r -s t> co t * s . 

[0 0 17] *^^iC«tn«. Bf&g^WcflrliJUfcS 
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(C&ftT-5. 5ES»tt©*«flC»4r1f|R©LD->5aU'- 
iC. 1— F;£fg5££sel r-consistenttC^< fccOT* 

< LT#©tt*a*?r&fc^«fc5s«u&. h 4 

tCiJUTte. 0 2 ^Bj&g^ffi 1 cofiH4Jf iS±gB#coig 
(4, SIMS (Secondary Ion Mass Spectroscopy 

m*>nmttmm) o. 1 wmigififfli 

thff^^^^-r. P5#ttJ:<-&U 

-y^^«^-rs«|S]S:^-r. pi'77t ! i4 1 T*5 
ettJB©lt±K:nffl©Jlj&«»j5fc;**l*£. 

ins*. >i6a*iasi*»B*!tt*s»ttta:a - t*^aii 
[ooi8] s^g^a-ccos i mm^i&^^^m 

30 tLT, G a A s J&T'teA s H 3 £ASftMS?t LTCOfiB# 
K^F«^/2:<fTtenTH-5. rtl«A s H 3 (C-g-StlT 
lr^H+7y*M, SnS(C#*LfcS i €r©*LiR0 
i-5<hcoUi^*TS)-5). L*^L. mUrfcte, AsS§ 
I n PCOf?fi£ftm8T*tt*£ll c PCO I n^felt, * 

e>ic, BfiKs^stcMSfia^co 1 nAs p^jg^sn 

S^tA^ISKftK I nP©^l'#iCliPH 3 
TcoiiSrS/giSPflft&iCcfc OHfigfi^ST-cos iits^ 
tSMT'^-Sxhcoffi^fcS-S^ (H. Ishikawa, et al., J 
ournal of Applied Physics, Vol. 71, p. 3898, 199 

40 2) . mmum&7 o ox;t»<, s^s^stco^^ 

[0 0 19] CtlST'fTtDtlT^feSfiSfi 

s i its^^wicteT^-a-. &$?frf£ig£H4£;rr<5 

»Lfcil5aSc0S i IC«fcO nSfi^o^aP^lCi^ilgco 
Z K-tf>^LTpS!<i:-r-5*£$N&<i:-r3. 
Sl^ffiMifilCTnK^T-SS^ttS I MSM^?.0. 
lwmUTFT'&O. dtl«fc Dt>I?t»0. 2 umco^^lC 
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milium $piti teti c mmz iE?L^a a «>JtE& 

[0 0 2 0] 

[0 0 2 1] (SUSSCT 1 ) #fgBJJ©Sg 1 ©HJ£0*J<£>fegf 

[0 0 2 2] ST. n - I n P^g3co (0 0 1) ffl± 
(CfSfcCVD&tCJzDJPS 1 0 0 nmOS i 028*^ 
•&j£ftBJkI)l2 SittSTT*. iHT7*h'JVy57-f 
IglCiO. l«MOVPEl:ffl^5l'yXh/^-> 
$r^fi£-r«). #RL&#*K:.fcDB£ftBlk«2SXy?- 

^2 cDig«5 (imiL, Sfc^lPj-rSfiggElt^WOffi 
|RW»4©ettl. 5 (imtlfc. iltRMOVP EfCd; 

Dn-InP^77Hi$100nm, 1.1/xmStfi 
ijflJ&CS) I n G a A s PiO&5^-OSCH@$ 5 0 n 
m, MQW (^M»^#F) H, 1.1/imSIMl 

nGaAsPi^iSSrcSCHiSiSOnm, p- 

I n Vtryy FJf £ 1 0 0 nmSI^XHi' + ytM 
MQWIlll 1.4»mKMiI nGaA 

s P J;0fc-5#F«£-5-«rafc&3;n-S 1 . 1 (imSg 
£§J&I nGaAs P JcD&SBSfiJia^fliJiK^ftifcfc© 
T*. Jl#ite7. #FIOf3li7nm, I^SSWJ?$« 

lOnmtU f£Mi£g#l. 3 /imt&SfittCKffl-U 

«-r*. mqwi i s*rr***8&*a*?j*«bfc«. 

(b) K^T. BASICS i0 2 aUcJ:& 
fi£gBltK€rJta$-a:-5<. t*775-f>7a 

DBfcicTS. (c) fC*-r. d©E£fiBlhBI 

2*VX^CbT, StfMOVP EfifcSSfT^. P-I 
n P1S7D7 ^JI 6 $0.7(itntn-In Pnm7 

(a) (C^-T. «gBltK2Srl^*LT^e). p 

- I nP^77 Ffi 8 &»J*T*. p-InP?77F 
H8fi£g©&lCte. SttJMLhlcWttiUfcS iCtSp 

- I nPi/7 7 HI8<P©nS(E*BCfc». SfiEfi^ 
ffij&*5 0. 2 /itiKOffSS 2 xl0 18 cm _3 ©Zn 
K-fcf>y<hL. tlXKROp- I nP^77 HI8 
te. lxi0 18 cm" 3 tLT3«m«Sn. 
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75. 1. 5<Sli(T©«£. ^(OXP-7 ! '5«4*^f#e.n 

tefr-otz, mut, #fgajcDp F-t>y7n77-f ;p 

t!7i:nil9iSMi, 4 3 0CTO«l7D'f 
Sff^^^* s ^fi£T-g)o CinS:0 6 (b) IC^T. 
[0 0 2 3] if6S3 0 0(imtLT«f)tiiU ftM 

fc. ^ja-COHffltt8it»± 2 . 5mA. XD-7a?ttO. 
/0 5 5W/A. £fc. 8 5*0^*5 ^T&gatt^fiftte 1 0m 
A. xa — 7&4Stt0.4 5W/A£JMf&5HB4SttS 

rtM#»^5»^«giS5i©^© i o o %s*^u. * 

fc. rtg|5®iR«^«l 0cm" 1 £Jfctt»>fcBi 

[0 0 2 4] (*JS^J2) *CfC. |pJ-&Jgg§f*3tCiS&SS 
f^fttfcf-/iiiS»«*atfe*f (SSC-L 

**. MQWgffil 1 hJ--/mm&m*WittM-**i7 
V>mmfflft\zMRMOVPE\Z 

fcttu— *fasofiSf4 3 o o Mm. =f— nmffl&m<n&. 

$tt2 0 0/imtLfc. iffflSTWfifcftBiklK 
4S«5 0Atm, t— /1S&KSB»T©(£SBll:M<itt 5 
0 Mm^e.U5l;fS(C(^*^T5 MmJcS?<-r«>/t5'-> 

bombi* (ill) *$AS£tt«ft:#>ttiuit*<z)4&fr> 
40 [0025] 2 5t, 8 5x:-e(DMmnffiiztn^n4 

mA. 1 2mAifil>#tt$Mbfc. 85t-10m 
W©ffi!ifiS(i4 0mAig<, iag©)P©^S^^^ 

^jx.-ftmmzE&z-Drtzz.ii-vztz. y--nmm 
&<omm\z£K)ifrtoft\zm%<D¥m&i'-- tf©3 3° . 

3 5° A^lO' <h8K. hlt-f X<Ditg*U 0 

(im©-»yj^- K77-fA't0)i/|^S*li 1 . 

5 d b L&fft£i&'£¥f&*mm\znmi>rz. 
[0026] cmmm3) 

50 KiRS!^3l8g£*«Lfcili^ (EML;Eleclroabsorpt ion 



(6) 

11 

Modulator Integrated Laser) (Di / E&J3&lZ-Z>l,*T'&'< 
3. **Wli**<RiS;5»»H MMOVPEl; 

£ ©iRJf * -g^fig-r & <Z> tCffl -5 V X £ /•? ^ - > 
T. U~ 9-*gi5OT*^§§fi«3 OO/im, 
£fcgfS§§gC<7):fi£«2 0 0 (imtLfc. fiSSHikBI'lB 

T5 0Mm, $zmm&T' 3 0 (im-fiLfc. 1 
t«iRJitt«l . 5 (im«ISMClKMOVPEl:«J: 
D-SH^T*. «*BlhJK«©*flSK:J:*ift«-;':7 h 10 
te7 0 nmT'&O. *JMftiR£*il»i:L-TaUfcttft 
•>7hiia5J:5Rlrl/ft. IKMOVPE©«IJ, 

mSS^a-y ^Sl-tt. F e F-^ I n PSJgtrtS5rffl^ 

[0027] *mmm\z£t)ftmi>fzEMut, mmm 

ffi3mA-?5£Ml,tz. VRW.m\Z 2 VEPflnL 

Jttt2 0 d B<h&$?T<&ofc<, 2.5Gb 3EEBIR# /0 

fc 7 -f Sftfc. H*«*f*fflHT6 0 0 km 

tMPt^ tLT0.5 d B<75/h$^fii£t#7c. 
[0 0 2 8] (*J£0d4) 01 Ott, *SEfiSJ2 fCkSS 
SC-LD 1 7 £ PL CSS 1 5±M7^77-f> 

LCl*O/^->t4l»B«i:J:0-ft3**ci 
Tif^PLCSffil 5±KEit4afP. ft*rrfc> 

tLTaS*»»T^5. PLCM1 5 iCteYtt&iS 
$tg§ 1 8*^fi£$nT*30, C(OY5i-lK^SS 1 8<D— 
JjiZteS S C- LD 1 7#. TjLltegTt*^ 1 9 

^S^nsPfStCfcoT^-S. PLCSfil 5(Dm& 
Kl6iSSC-LD17 tCD^^*^«4 d BX'$> 
D . /t7->^77-f ^>h^^tc«t^3i*J»^««^ 
1 . 3 d BlCttl A -SCt *3£W\z£Z>¥m& 

i € *a ic^ffi icpeg-r ^ - 1 *t pjgg i: ^ 0 fc 

[0 0 2 9] <3lffi0«5) 0 1 lte. SISSmiCT^b 
fc+RWWfc^t^L-fcfttS'a.-;^ 0£>fciI{f-> 

-f 7> h£te8~3 2?>lSroX5'-* -y.^ , 7 2 1 £jib 
Tl*©)t77-f A2 2-C^nt^5. *^^»CJ; 

o. ^«/«£7t : tvju-ji.2 ozmmtzziitf-Bimiiis. 



*#fflil 3 3 3 94 8 6^ 

12 

[0030] mmw6) mmmix^t. mqwh^jm 
ic^bfc«ig^T?fea«fT*DnT^-5s i o 2 £^x 

iUJCn-InPSSCMQWI. foL<ttA* 

$H&&Ml&-?Z>fztt>\Z, Hl.5wm©Xh7'f7 , ^S 
i 0 2 tCj;D81£±tC^fi£L;fc^ X-y?>^tC<fcD# 

T. MOVPE^SICiO p Sifted -y^JItn Soft:/ 
ny^JiSJO&fcJSftU Si0 2 SHi®ilffiMi: 
p-InP777h*i4fiEfi^'&. a#WSH^o-irX 

s«T*^a<^js-r*. «at^Dy^jitp- i 

nP7 7 7KIMlClSlTH, MOVPElCfE<E>t\ 
LPE (Liquid Phase Epitaxy ;?gffixtf^^-» 

zf\z$affimm£LTmT&wmi>rz£z\?>, k&h*® 
%m&&$:mm.-?ztz. 
[0031] (t<Dm<Dmmm) *%w-e\z, 
— vmt.mtft&^f-ifiMtfLzntz'?? ? 

fcDBRl/- -tr'^itt LTfe^^. ¥^ L— tfgPt'lHl 
W*^&»ric-r«»*)IIHi*i»#U— !f«l*i UTt> J: 
£<5.tC, ±tabfe*ffi^JT«, MQW$ I n G a A 
sP/In P^TOCioTiSLTHS^, A 1 G a 
A s /G a A s 3£W£K A 1 G a I n P /G a I n P 
mm. ZnSe,^ GaN^^WffiW'fb^rtl^^W 

[0 0 3 2] 

uit?, SttStCiE?L*W^lcttAb, AJfF&fBfitHt 

fc»n««K*»it*-r*^t*^. &»jM5Hia»ttt>Ei 

7?7"U • ^D-S^»^lx- +r\ ¥3J#U~ *f7>7 
gi*«<b^K, M7*7 7^SWI*1*I/- tft^o 
[0ffic7)fi8^^iffi^] 

[si] *^Bqw^sg«B)^^t- ¥m#u- wmmmT 
[02] ee*fe^»#^L— +f©*it0T-s*. 

[0 3] %^tt®Wi-ffl^fe7c->->iA^->-ca& 

•5. 

[0 4] ft®®iftm=?%)moMmigg:-c&z>. 

[05] *%^ic«fc^¥^i*u- if»f^isis*iftHj-r 

•50T*-5>. 
[06] 0 5fflltOIl$if0T*5. 



(7) 



m*m3 3 3 9 4 8 6 



13 
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[08] SSC-LD^IBjhI/^->T**S fl 
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[0 11] **Wi:«k53tlfiy^fA©fllfilc**tB 
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